SUMMARY Unilateral, spontaneous, non-pigmented iris cysts appeared before the age of 2 years in four patients. Histopathological specimens obtained in three cases showed stratified to cuboidal, non-pigmented, epithelial lined cysts. Goblet cells were recognised in two of the three specimens. The clinical features and histopathological findings indicate that these cysts are derived from surface ectoderm and may be congenital.
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Cysts of the iris have been divided into three groups:
(1) acquired non-pigmented, (2) spontaneous nonpigmented, and (3) pigmented.' Acquired nonpigmented iris cysts arise from implanted surface epithelium months or years after penetrating ocular injuries or surgical procedures.2 The time of onset of spontaneous or primary non-pigmented cysts is unclear, since often they are noted during general eye examinations. Spontaneous cysts are believed to be congenital, though they may not be detected until late in the first or second decade of life. II The clinical and histopathological appearances of spontaneous non-pigmented iris cysts is similar to that of acquired. cysts. Pigmented cysts arise from the iris pigment epithelium, usually as a developmental anomaly. The clinical and histopathological appearance of pigmented iris cysts is quite distinct from that of nonpigmented cysts. ' The pathogenesis of spontaneous non-pigmented iris cysts is not clear. Proposed mechanisms include developmental entrapment of (1) surface ectoderm, or (2) neuroectoderm, or (3) surface ectodermal implantation secondary to occult trauma. Ectopic cystic lacrimal tissue also may occur within the iris stroma but is histologically distinct from nonpigmented iris cysts.5 6 Much of the confusion regarding the onset and aetiology of spontaneous non-pigmented iris cysts relates to their low incidence; hence the preponderance of single case reports. '34 7-12 Within the past 50 years published reports have rarely dealt with more than one case. 1 ' We report four cases of spontaneous, non-pigmented cysts of the iris. There was a 6 mm diameter transparent iris cyst filling the inferonasal quadrant of the anterior chamber (Fig. 1) . The cyst wall showed overlying blood vessels that appeared to originate from the anterior chamber angle and adjacent iris. The fluid within the cyst was slightly turbid. The cyst touched the corneal endothelium, with mild stromal oedema over the area of contact. The underlying iris pigment epithelium appeared intact; however, the iris was adherent to the lens in the midperiphery. The remainder of the anterior chamber was deep and clear. The lens was clear. Applanation pressures were 12 mmHg in each eye. Ophthalmoscopic examination was normal.
Surgical excision was performed through a limbal incision. The iris cyst was densely adherent to the corneal endothelium in the inferonasal quadrant and extended into the peripheral angle. The iris pigment epithelium was adherent to the lens capsule in the inferonasal quadrant. The iris cyst was completely 227 dissected from the cornea and the lens and excised. Cryotherapy by a double freeze-thaw technique was applied at the inferonasal limbus after filling the anterior chamber with air. Examination one year later showed no recurrence (Fig. 2) . Visual acuity was 20/40.
Half of the specimen was fixed in Yanoffs solution, and processed in methacrylate for light microscopy and in Epon for electron microscopy. The other half was fixed in methyl Carnoy's fixative and processed in paraffin for immunocytochemistry. Light microscopy showed a two to three layered nonpigmented intrastromal epithelial iris cyst with numerous goblet cells (Figs. 3, 4) . The stroma surrounding the cyst was fibrous, without inflammatory cells, but contained numerous congested vessels. Electron microscopy confirmed the presence of goblet cells (Fig. 5 ). Monoclonal antibodies to intermediate filaments gave strong reactivity to epithelial cytokeratin markers, but were negative for other antigens tested (muscle specific actin, smooth muscle actin, vimentin, human melanoma antigen, S-100 protein). Light microscopy revealed a 1-3-cell layered nonpigmented epithelial cyst filling most of the anterior chamber (Figs. 9, 10 ). The cyst contacts both corneal endothelium and iris surface with areas of near-total iris stromal atrophy (Fig. 11) . Goblet cells were not present. Cataractous lens remnants were present (Fig. 12) . Mild optic atrophy was present.
Discussion
The aetiology of spontaneous or congenital nonpigmented iris cysts has been controversial. Early twentieth century reports suggest these cysts arise from displaced surface ectoderm during lens vesicle formation.'""6 Some later authors have concurred,7 1012 The presence of goblet cells within some iris cysts clearly establishes surface epithelium as the cellular origin in those cases. The absence of goblet cells in spontaneous non-pigmented cysts raises the possibility of other cellular origins. It remains possible that more than one cellular origin and pathogenic mechanism exist.
Goblet cells were readily recognised in two of our three cases in which the histopathology was examined. Surface epithelium is undoubtedly the origin of these iris cysts; however, it does not establish the manner in which these cells are entrapped within the iris stroma. Various authors believe that occult trauma is the cause in many, if not all, spontaneous non-pigmented iris cysts.8 6 27 One report suggests that intrauterine trauma from amniocentesis may be a factor.' There was no history of amniocentesis or other prenatal trauma in our cases. Similarly, there was no history or evidence of birth or postnatal trauma.
Immunohistochemical studies with monoclonal antibodies to intracytoplasmic constituents can aid diagnosis of various ophthalmic entities.' Immunocytochemical studies of cases 1 and 2 demonstrated a positive reaction only with epithelial cytokeratin markers. These correlate with tonofilaments present at desmosomal junctions. Although this finding substantiates the epithelial origin of the cysts, it does not differentiate between surface ectodermal and neuroectodermal origin.
A recent case report demonstrated hyaluronic acid within epithelial cells of a spontaneous nonpigmented iris cyst.3 The authors favoured a neuroepithelial origin, since a similar staining characteristic can be obtained from ciliary body epithelium.
Although our four cases had a varied clinical course, they do have certain important features in common. All cases were either diagnosed or showed some iris abnormality within the first two years of life. The Certain non-excisional treatments have been largely abandoned owing to inherent complications or frequent cyst recurrence, including electrolysis4142 and diathermy.2643" Cyst aspiration with injection of chemicals such as iodine45 and trichloroacetic acid' may be effective, but concern over possible intraocular damage has limited their popularity. Case 3 demonstrates recurrence after trichloroacetic acid instillation.
Photocoagulation with or without cyst aspiration has been used for acquired non-pigmented iris cysts.374'-5 However, multiple treatments may be required and recurrences may occur.37 51 Photocoagulation of congenital iris cysts in children would require use of a photocoagulation device suitable for recumbent patients under general anaesthesia.
We believe that some spontaneous non-pigmented iris cysts are congenital and occur in the absence of trauma. The correct diagnosis is usually established in early childhood. Episodes of intraocular inflammation are frequent. Observation for growth is indicated prior to treatment. The cellular origin is usually, and possibly always, surface epithelium. Developmental entrapment during lens vesicle formation appears to represent a plausible pathogenic mechanism.
